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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new cyclic 
tetrapeptide derivative having promoting action on the 
MHC Class-I molecule expression in a self-tissue cell 
and useful as an anticancer agent, or the like. 
SOLUTION: The objective compound is expressed by 
formulas l-IV (R11, R12, R21 and R22 are each H, a 
non-aromatic cycloalkyl, a 1-6C straight-chain alkyl, a 3- 
6C branched alkyl, or the like; R1 to R3 are each a 1-5C 
straight-chain alkylene which may have a 1-6C branched 
chain on the chain and the branched chain forms a 
condensed ring structure on the alkylene chain; at least 
one of R11, R12, R21 and R22 of formula IV is 
cyclohexylmethyl), e.g. cyclo (-L-Asu(NHOH)-Acc5-L- 
Phe-D-Pro-). The compounds of formulas I to IV are 

producible e.g. by converting a chain tetrapeptide intermediate into a cyclic tetrapeptide and 
finally inducing the side-chain carboxyl group of an a-amino acid represents by formula V into 
hydroxamic acid structure. 
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imxm 1 1 ( i ) , d' ) x a* ' ) xn 

(I'") TWSftaHMKf 1 h?^f-K«»#Xf4* 

Hfcl] 



o R <7~~{ 

°<Ss ! ^N HN 



R 22 — 7^"NHHN 

HI: 2] 0 



W 




OH 



(I) 




(D 




*<nf 



N HN 




(T) 



R2 



Ki2 



OS*, »„, R 12 , R 21 .&t>'R 22 fc^ ^ft^ftMiz: L 
3~6©#0£<£>7VW3r>'Pg£^U R x . R 2 St/R 3 l4, 

x t j; v^ft^* 1 ~ 5 (ommr^* u 

(I'") icts^ttt. Ri n R 12 , R 21 5.0 ! R 22 cO'>/j:< 
it 1 o(4->^ n^#->/w>^S-c*$)5 0 ) 

[M*9l2] B&IS-/SS; (1) -e/TSti5S*Sl 



1 fEfficoS^T 1 h 5^7*^ K»W#Xtt*o**WK:ffF 
[IB*«4] ME-ftSC (I") T^$ix5W*« 

[fit*95] IWE-JRSC (I'") T?^$n5t9* 

[IS#Jg6] «f*JB 1 ~ 5 ofJJi^KE*©**? 1 

Wfcftt LT^W-f 5MHC class -I^lgmffiiiffl. 
[*Mo»llil*RW] 

[0 0 0 1] 



a 



fc* Fyr7tf7- tfffiftfflfttflCMHC class-I 
y^r-fef-^— feffiaSf^ffl&SVMlMHC class-I^H^ 

[0 0 0 2] 

fcEBU-rSfcfc^etiaffi^^i LTMHC class- 
Sr^^ttia^StC^LT^Sp ftffiSU*. MHC class 

r*ib*aeHeWsift3l6-*'61fiJB*SMHC class-I^ 

idj:t)fi*sixSo ftmMffc, mat, mmoi&&Tm 
[ooo3i u*»L>i*6* fc*a<ottaii!afea^tts!s 

{b^-f^^ttJCio^r^, rOMHC class- 

5 0 ^nbwmifohz^te&ikvjsi'xm&mjfovmm 
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tfH£«JSH&aWi Ltzmmzm^X, {STLfcMHC clas 
s - I5H^3S3I£ 0* £^£r ^ Tf&*3k* £ ft 

— Tfcjavvt, (6TLTl>5MHC class-I^O^^M 
HC class-IJftg^(0»AtCj:9iS»r^artT, rft 
b*Wia^3filtaHft^iH*i-5 r. t Sr ffl * LT 

1/^5 (Tanaka, K. , Isselbacher, K. J. , Khoury, G. , a 
nd Jay, G. Science 228, 26-30, 1985; Tanaka, K. , G 
orelik, E. , Watanabe, M. , Hozurai, N. , and Jay, G. 
Mol.Cell. Biol. 8, 1857-1861, 1988^£#ffl) . 
[0 0 0 4] bZZVs IfflC class- l£-T-£>SHBfi\ 

fir r©aa-eortHttieii©aRt 

fcMlrZZkX. MHC class-Ij>-T-©38at>ffiJiS*t 
Sri##lft$fta 0 rtHttffieawaK*fi!6UTV> 

[0005] hvcor-fe^/Wb^ftffi-sae-T-* 

[0006] ttoftyBjWtii'f ^ 

US 7-fe 7Mk&$\ * G £ $ ft> 4Mt^«ffi:E«{fcfc&3f 



ij^^^^yA (trichostatin A) <^I8 2 fc^-f h 7# 
*W (trapoxin) £»#&fflv^fcfflfttcj: 0 fcSSfi 

StW^fflJt^^ iBejia«M8©fia»^gi tiers 
ft, tout* Lxmmmm*&z.z> 0 4*5, hy^**?- 

K{t^*<DK-trap&JHV>fc7 7 ^f^-^7A 

[0 0 0 7] ±#i-r3<h*5*K t^hyf7tf7-f 

class- I^38m(-*f LT tffiiif^ffl Sr*"f «TiBtt*fc 
S*VCW*V\ Hot, § ejfca^jWfl&TCOMHC class-I 

ttW«KK*v^T, MiMXlOlB«»3l*jBwU «* 
t LTii«[Pl*3JSjSr5^fflS:*i-0-e, MHC class-I 

ZLitm&tbftm&ttm&TFi-, mmtmc cia SS -i^ 

[0 0 0 8] 
[0 0 0 9] 

(I) , (D , (I") X\Z ( I -C**tbft«tt 
[0010] 

[ft 5] 



-3- 



^3^7 \ 

°<^N HN 

o o i iq U R| 




a) 



Ut6] 




(D 



R 12 



[0 0 12] 
lit 7] 




on 



[001^ 

Kb 8] 



R 



HN 



O 



OH 



R 



12 



[0014] (S;*, R ir R I2 , R 21 &tfR 22 te, Ztl 

E*S Sr Wi- 5 1 1 * 5 ^#»^tt-& L X t ct v ^$ 

St i - 6 oe«r/w*/us, x\t^^mm^r^^ 

<>J:v^*ft3-6^i8coT^^S*r*L, R 2 

ao^Rgtt, ttt-etutticLr, tufc#*fti--6©fl' 

«s£ (I'") K&^Ttt, R 1X , R 12 , R 21 &U<R 22 <7)'> 

* h>7*T±^7—1?m&M&£lMiC class 



[0 0 15] 

*<D$im*mmi>x, «tkj:0»l<kiph- 
JdM-sao, -«w (i) - d'") ©fls^sc-e 

tLSo HRSt (I) ^ (I"') coft^K^T, 
Ri^ Ri2^ R 2 i^^ R 22^^ ttt-PttaScUT, tK^> # 

5*»»3»«il*^u-ct>J:v^*ft l - 6 (ommr/^/u 

6 r fc t * » t J: v ^ft*ft 3 - 6 o» 

A^^S, ^!Rft3-6(0^tt<OT^^£i: LTtt, 
^^/>S> ^^S, yohV^S, ^f^S, 

r i ti^&Aftft 1 - 6 <D 

E«4fctt^tt^T^^Si: urn, -O-v^g, 4- 

/ h^y^^m, is (n-^ h 

y K y AO * f-^Ss 4-~ h n^vvUg^fc 

[0016] -jB* ( I ) - <I' " ) ©flS**K*V^ 
X, R l% R 2 &tfR 3 fS, Ztl^tlW&LX, *Ufc«*ft 
1 - 6 <a#tfg$( t> J: v M£»ft 1 - 5 a 

LX\*. x^yi/S, yntV^S, y^S, 

4,5-t°y ^uya, 3,4->< y^f-^u 
^uy, 4,5-b°y v^uy, 3,4-tf yy^ni/y, 4, 

[0017] 5tr, (i) - (r ,f ) oft^at? 

Zo *%W<D-W& (1) -c^snsaittT 1 hy-<y^ 

LT, mtSMrh7^K»«l, ft 
S^O-Cfe5o Whs Hk<D-^ (II) : 
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[0 0 18] 
lit 9} 




[0 0 19] (II) R^l, -ft* (I) 

l3i:SS:*i") ^JWa-T^/i, (II 
I) : 

[0 0 2 0] 

Mb io] 



R21 P22 




(HI) 



[0 0 2 1 ] (**, R 21 , R 22 te, ^rtt-ett— «* 

(I) CDR 21 , R 22 ^I^DS^^*r) 

-« (IV) : 
[0 0 2 2] 
[ftll] 




av) 



[0 0 2 3] (**, R 3 tt, 
(V) : 

[0 0 2 4] 
[ftl 2] 



(I) <DR 3 tmz 




HO" (v) 

[0025] (v) ^^ti5a-7^;i, r.;ft?>- 
K* (id - (v) -e^$n^4S<7)a-r^/i?Sr-< 

«rtB-«* (V) coftim^y^^^SSrt K»* 

[0 0 2 6] #&WO-»* (T) f/T^5i«f 
h K»*fftt, miEW-«* ( I ) "C® Sfl,* 

SWT 1 h?^f"KiH»^!:#LT, a«*Sr^tf»tt 

5o IP*>. -KK (I) -emi$tiZ>mW; J r Yy^zf^V 

mmmz&^xtt., od 07s 



* (I) THR* (HI) fcft£r»4fc«#a****to 
«ttlWHt*1-5 a-7 ^fitftot^o 

[0 0 2 7] *fc-jS* (I") ^£^£^"7 h7 

^^KR**tt-«* (i) (11) a 

#t5a-7^»i:ftofcfc^fc5 0 sic, 
a'") -e*sn5RWfttt-«a: (1) -?<£>-«* (i 

1) &rf (in) Kftara4ttt*v>r*it>a***:^tf 
[0028] ( i ) ^snsatt^ 

<d r s y ik»s & Aft a ft#geg & t 5 r t s l 

ft, fcfcloXtt2oftD-#fc£!K ££«9ftL 

(in) *fctt (iv) cot^:/^ 

[0 0 2 9] «tt)»*L<tt, HUfE4ffiCD7^/®?C9 5 
(IV) -e*£tififcG>«\ D-ft£58ttU ^53 

a^L-^icii^-ra, (id &t>* 

(IV) -C^£ft5t>0£, D-ff^S«U 2£S2ffiftL 

a-raffiffitt, (v) o7 5;«©«i*/K* 
(v) <dt *;mz. ^m<D])^^tmc<, l 

[0 0 3 0] gttfT 1 b 7^>^ KO»a«^tt, fllEO 
(V) ©7 $y»ldS*^afl(«t Ko*tA» 

#1-S«»Jft#^ Rfc©3FpTJI!ttft|lft» 

K©«6«»fcJ:9-C, k^hyf7tf7-W* 
JSttj{SHfi»K»^IBtS*L, SUISco-^:* (V) cor^ 

[0 0 3 1 ] ftoT, ft* 3|Oa-7>;;»fi v Z<D 

* (iv) ©UttTSyKtt, gtJiscD-®* (v) cor ^ 
£1*5 US, ±fc«te-rs 0 (iv) a>»jfc7$y 
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KtWli:6*l|«)flltb*^»*U\ lot, r<ogt£ 

yg, fcfti^tt, rtte>«fi3Xtt4<oa:fiK{t*3Bs 

tft*«-ft L-Cl^S, 3«X<B<7)gl;:*sttS 

[0 0 3 2] MloOa-7^;SH ^RlcJLttlS 
S % 7x^/V77-y^y^S, fossil h y 7" h 

10 0 3 3] ( I' ) (OS^r h 7^7* 

^ KRSMfrtt* ( I ) (OWky- h KWW 

<DfM££HLfct<^fc«9> -jft* (I) «7f 

(v) o7^»©a«tt:» (r) ©a«f h 

a 0 *fc, -jBK(II)^ (V) (&7 5/Bfc<&£#EiBK: 

[0 0 3 4] *fc, #38W<0HttS: d") «Tl> 
KR8M*H\ HBW (1) «fh7^f 
KDt»i*K*3»6-«SC (in) ^-fa-T^ymk 

<o-efc* 0 «or, -*a<ii)Miv)<0T.$yao»i 

( i ) <owt^ v 7^??- vwmmc^x 

»*Lt^-jtt*(ii)or§y«w3i«tt, 

(I") <oattfh5^f K»9#i:jo^rt>, ntR 
lews LV^CD-efc5o 

[0035] ( r ' ' ) cosm^ 

h K«8Mm, ( i ) ©WR^ h 

^M»aM*:|cd3Jt5-jR5* (II) ic^-Ta-T^yK* 

t>o^a-ra 0 fet, -«5t (i) «rf^ 



^KR^m-^v^, #*LV>-«5£(III)CDT$/ 
KeoStttt* -«« (I") ^rh7^ffW 

*5fj, -«*(n)-(v)ic*-r4ti«)o-r sy&£tti 

[oo3 6] mm^m) x&wpmwiT h k 
R2g#f2 s -.a-jSitan ~ (v) ic^r 4 ®C0 a - r s 

(V) i^i-o-T5y»cofi(l«*/usK*i/^S 

rt#**a#, ciToBW-eH:, (iv) 

a-7;/i^N*i«i^f h K*IB* 
[0 0 3 7] (XS l ) «UJW$^ h y , Sl^x h y-< 

x-XTMkLXfcmisit-f&iZ (V) 07^/8SrlB^ 
[0 0 3 8] ftfc\ roigmi-^r, iS^T^y^co 

7 ^ 7^S(C^Boc-S (tert-y h^^y^^/U 
S) $fcteZ-S (-O^y^^rv'^/^^/uS) , 

m\ Dcc/HOBtjfe^«t vm^-tZo *tc. z-m\tmm*p 

««©»:<D|B^fcffl^a D ±Ei«^rh7^f 

[0 0 3 9] (XS2) S5-«r**«ife^J:aatt^^ 

hy7/^pSM^t, ±se±«««tt9- h7^ 

1$) ^W5o ^fiRfett, hy ^y^oft^S: 

(viii) "C^sna^^-Kttffl^jtik© 

Zfn \?)V*-*5-)VT ^ ^^tKHATU (0- (7-Azabenzotriaz 
ol— 1— yl)— 1, 1, 3, 3— tetramethyluronium hexafl 
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uorophosphate) SrJP;!, ^t^30#R8$#-f $ 0 31 1 

Wie^DMF»i«^, -jRS: (viii) -e^$tis-< 

[0 0 4 0] (XS3) Mlb Kn**A«flH|W)«A 

yi/*Pd-c«jKlcj:oT»tt3a7cWlc|»*b, y^y-vw 
[o o 4 l J BinE©JK«BJJiJ:9»b*tfc««*^#^ 

-cBop»ss*asiPLi«Frasn$Lfeo e/£^t&, dmf& 

[0 0 4 2] (I') , (I") > 

***rffv\ ft^-C, X» 2 LT«tty h 

[0 0 4 3] ±|BC0^j£jCjPx, ±Bfc*»tt. Hffi 

ttSr^-J-SKlB^ t^trR»{*:-eW:, tUfcttft£0>X¥ 

m £ tt 5 8£ t © IS £ M 5fe -r 5 o 
[0 0 4 4] #3fc»J<7>MHC class-I^JS^ffiitSJtt. 

0, «ixfclRS.ffiii»ttSr#"r5« *:©MHC class-I# 



^jawft»*#j^*5 h5**^va»#tJt«i-5 

fc** tt»ttft«fPffl*«*(iKtt«*ixfcK#Ji: LT£> 

[0 04 5] *»P*g|»ttlt BfJiEOMHC class 
offl4tt, ^of&5ffi@W. *feR0>Sffi, S-S-fcrtfrfflM* 

0. l-50mg/kg(O®i, #£L<te, 0. 5~ 

1 Omg/k g©ftlrtl:ii©#-H!l»-Cfc!l, Kiel 

[0 0 4 6] 

Mftfc^Sffitt, fiP^>, MHC class 
tSr*#«tcj:9RM"ra. ft*$, #35«ffl!<&7$ 

[0 0 4 7] Aib:2-T 5 / 4 V§SS?, Asu(NHOH) :2-T ^ 
y-8-h Kn^rf-^ K*^^^X», Acc5:l-7 S / 5/^ 

o^y^y-H/i/#y», Acc6: i-r^y'>^n— =^r 

•^^-l-^/^^K, Acc7: l-7;;^D^y-l- 
^/UsRvlft, Acc8: 1-T ^ J i/9 a ^ 
^B?> lAin:l-T ^ > ? fri$l/ffc, 2Ain: 2- 
S 4 l/jf>-2-j)A']$y&t* Pip:fc><=»!J VBfc, Ch 

[0 0 4 8] 1 ) CHAP-15; cyclo ( -L-Asu 

(NH0H) -Aib-L-Phe-D-Pro- )<D&}$ 

1 Z-L-Phe-D-Pr o-Ot Bu 
Z-L-Phe-0H ( 2.25 g, 7.5 mmol ), H-D-Pro-0tBu ( 0. 
862 g, 5.0 mmol ) £DMF ( 10 mL ) JC^ft? U 
HOBt H 2 0 ( 766 mg, 5. 0 mmol ) , BOP ( 3. 3 g, 7. 5 mmo 
1 ), h y^f-^T ^ ^ ( 1. 75 raL, 12.5 mmol ) £2JP 

x.. 2^mmw\^tz 0 Bu&m&amks mm^Mm 

*PL, 10%^^V^ S 4%NaHC0 3 *5ctU { fiSjftJAfi7K"CHa 
fcm&isit 0 ^7KMgS0 4 -Vftmts fiffi. I*»7 7 
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V isai/V UtftVfw Y?yy<<— ( CHC1 3 / MeOH= 
99 / l)-e»SU «lB{fr&«ll.403g ( 62% 

Rf= 0. 83 ( CHC13 / MeOH= 9/1) 

[0 0 4 9] X@2 H-L-Phe-D-Pro-OtBu 
Z-L-Phe-D-Pro-OtBu (1.403 g, 3.1 mmol )£Pd-C$rffl 

Jfc«rfTV\ Pd-CSrJtiabftttSraiB«. 4%NaHC0 3 -?t r 1 
3ftlLi»3:f-/HCttttlLfco ttffl*fc&Na 2 C0 3 t>«*«, 
Sgffi, «BB{fr&»0. 853 g, ( 86% )£#fc 0 
Rf= 0. 50 ( CHC1 3 / Me0H= 9/1) 

[0 0 5 0] Xm Z-Aib-L-Phe-D-Pro-0tBu 
H-L-Phe-D-Pro-0tBu ( 0.853 g, 2.68 mmol ) tZ-Aib-0 
H ( 954 mg, 4.02 mraol ) *±!EXSl<D;frffil£$ 

- ( CHCI3 / Me0H= 99 / 1 )*?*»$* U «fBffr&«Jl. 23 

g ( 85% ) Srftfc. 
Rf= 0. 75 ( CHCI3 / Me0H= 9/1) 

[0 0 5 1 ] Xg4 H-Aib-L-Phe-D-Pro-0tBu 
Z-Aib-L-Phe-D-Pro-OtBu ( 1. 23 g, 2. 28 mmol ) £Pd- 

cfcJflv*-ciM«, aWflBEfciOzatliSUfc. iof$ 

WS««rfft\ Pd-CSr«iabS»Sri«B«, 4%NaHC0 3 
T?*?P LftK^A'Kttlffi LfCp J*ffi$£Na 2 C0 3 ^&$! 
S8*&, *IWfrS*0.726 g, 1.80 mmol ( 79% )& 

Rf= 0. 50 ( CHC1 3 / Me0H= 9/1) 

[0 0 5 2] XS5 Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro 
-OtBu 

H-Aib-L-Phe-D-Pro-0tBu ( 0.726 g, 1.80 mmol )£Boc 
-L-Asu(0Bzl)-0H (1.02 g, 2. 70 mmol ) Sr±fBIfiltf> 

wYtfyy 4- ( CHC1 3 / Me0H= 49 / l)"Cfil8!iU 
&BE*fr&ft993 mg (72%) «rf#fc 0 
Rf= 0. 71 ( CHC1 3 / Me0H= 9 / 1 ) 

[0 0 5 3] X^6 H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0 
H. TFA 

Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0tBu ( 993 mg> 1.3 
0 mraol ) Id h ]) y/^umWt (3 mL) St^T^D 

737mg, (78%) $r^fc 0 

HPLC: Rt=8. 66 min (column: Wako pak C4, 4.6x150 m 
m, 30-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30min, flow rate 1.0 mL / m 
in ) 

[0 0 5 4] JLW cyclo (-L-Asu(OBzl)-Aib-L-Phe-D 
-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H TFA ( 30 mg, 0.04 
2 mmol )£DMF ( 400mL) 0.1 mMCOfi^C 



45J:5»lf:o DMFi&jRfclO%DIEA/DMF (0.3 mL, 
0.17 mmol ) *5 £ T/HATU (25 mg, 0.066 mmol ) SrJta 

aHfcEf&Srfrofco SJ6»T«RlS«4r»*U, ft®* 

f'A'fcJSF^ft*, 10% 4%NaHC0 3 *5itffifP 

AiiLTK-eiifiRaci^Lfc. «7KM g so4 ■cR«i«, fiig, n 

«ft477y^^!)^^n^h^77^- ( CHC 
1 3 /MeOH=99 / DrffffiU «iB{b§*151 mg (61%) 

Rf=0.78 ( CHC1 3 / Me0H=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 
30-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30 min, flow rate 1. 0 mL / 
min ) 

[0 0 5 5] XS8 cyclo (-L-Asu-Aib-L-Phe-D-Pro- 

) 

cyclo ( -L-Asu(0Bzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 
0.256 mmol J—)V*> mLl£$$?£ii\ Pd-CSrffiV* 

T«*BB5clcJ: V^y^sv^XT^mzmisLtZo 50$ 

{fr&«>124 mg(97%) Sr#fc 0 

HPLC: Rt=6. 32 min (column: Wako pak C4, 4.6x150 m 
m, 30-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30min, flow rate 1.0 mL / m 
in ) 

[0 0 5 6] X&9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D 
-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0.248 
mmol ) &DMF (3 mL) l^MM LtIc^T, t Kn+S/^T 
^:£ggi& ( 86 mg, 1.24 mmol ) f HOBt H 2 0 ( 57 m 
g, 0.372 mmol ), BOP (165 mg, 0.372 mmol )£r#PX., 

h ]) 3l*?jvT ( 0. 24 mL, 1. 74 mmol ) £$S>t!0 L 
fCo ZmmMks RJCS«Sr»*8UlmLt LfcOt), LH-2 
0 (2x85cm) # 7 A (^ffl^DMF) f C £ 9 *Sffi! L fc 0 311© 
««£<fc9«BB{fc^ft95 mg (74%) *r»fc. 
HPLC: Rt=16. 32 min (column: Wako pak C18, 4.6x150 
mm, 10-100% linear gradient CH 3 CN / 0. 1%TFA 
over 3 0 m i n , . flow rate 1. 0 

mL / min ) 
FAB-MS: m/z=516 ( M+H ) + 

[0 0 5 7] (HJfgfiflll) CHAP -5 4; c 
yclo ( - L-Asu (NHOH) -Acc5 
-L-Phe-D-Pro- ) <7)^/&±feCHAP-15CQ 

HPLC: Rt=17. 04 min ( column: MS GEL C18, 4.6x150 m 
m, 0-100%linear gradient CH 3 CN/0. 1%TFA over 30mi 
n, . flow rate 1. 0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 

[0 0 5 8] (H*fe#l2) CHAP -55; cyclo ( -L-As 
u(NH0H)-Acc6-L-Phe-D-Pro- ) <D^±fBCHAP-15CD^ 
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HPLC: Rt=18. 25 min ( column: MS GEL C18, 4.6x150 m 
ro, 0-100%linear gradient CH 3 CN/0. 1%TFA over 30mi 
n, . flow rate 1. 0 mL / min ) 
FAB-MS: m/z=556 ( M+H )+ 

[0 0 5 9] (MMM 3 ) CHAP -71 ; cyclo ( -L-As 
u(NH0H)-Acc7-L-Phe-D-Pro- ) <^/£JbiECHAP-15<0<£ 

HPLC: Rt=19. 24 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=570 ( M+H ) + 
[0 0 6 0] (35 4 ) CHAP -76; cyclo ( -L-As 

u(NH0H)-Acc8-L-Phe-D-Pro- ) CO^_bf2CHAP-15tf>& 

HPLC: Rt=18. 72 min ( column: Wako pak C18, 4.6x150 
ram, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=584 ( M+H ) + 
[0 0 6 1 ] (H2fc#ij5) CHAP -81; cyclo ( -L-As 

u (NH0H) -2Ai n-L-Phe-D-Pro- ) <^/#±B5CHAP-15<7)^ 

HPLC: Rt=18. 20 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=590 ( M+H )+ 
[0 0 6 2] 6 ) CHAP -82; cyclo ( -L-As 

u(NH0H)-lAin(f)-L-Phe-D-Pro- )<D^J& 

±mcHk?-\5(D^f&mcm Ltz 0 UAinttm, n 

ffi^j7C01Ain(s)d:^l^ 2-T^^y^;^y 

Bre, HPLC-e#j#tejl<, &%\m<®M£ti%h<n 

HPLC: Rt=16. 26 min ( column: Wako pak C18, 4.6x15 
0 mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA ove 
r 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 

[0 0 6 3] CMMm 7 ) CHAP -83; cyclo ( -L-As 
u(NH0H)-lAin(s)-L-Phe-D-Pro- )<D^/& 
±ECHAP-15CO^ffi^^ C&f& Ltflo 
HPLC: Rt=17. 13 min ( column: Wako pak C18, 4.6x150 

mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 

30 min, flow rate 1. 0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 

[0 0 6 4] (MM&l 8 ) CHAP -91 ; cyclo ( -L-As 
u(NH0H)- 2Ain-L-Phe-D-Pip-)(7)^±f5CHAP-15CO^ 

HPLC: Rt=19. 07 min ( column: Wako pak C18, 4.6x150 
ram, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 



FAB-MS: m/z=604 ( M+H )+ 

[0 0 6 5] (HJS^J9) CHAP -90; cyclo ( -L-As 
u(NH0H)- Acc8-L-Phe-D-Pip-) <7^J&±!ECHAP-15<7)^ 

HPLC: Rt=20.08 min ( column: Wako pak C18, 4.6x150 
mm, 0-100% linear gradient CH 3 CN / 0. 1%TFA over 
30 min, flow rate 1. 0 mL / min ) 

FAB-MS: m/z=598 ( M+H )+ 
[0 0 6 6] (J?Jfe#IJ 1 0) CHAP-86; cyclo (-L-Asu(NH0 

H) -D-Cha-L-I le-D-Pip-) , CHAP-87 ; cyclo (-L-Asu (NH0H) 

-D-Cha -L-Ile-L-Pip-)CD^ 

X©1 Boc-L-Ile-D, L-Pip-0Bzl 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmolh H-D, L-Pi 
p-OBzl HC1 (3.57 g, 12 mmol) ft <fcl>*HATU (7.75 g, 18 
mraol)£DMF (15 mL){^»$^ 7k/^TEt 3 N(4. 76 raL, 
30 mraoD^JP^, m&^M.X$tW l>tz Q £/£«££28*8 
^ g^^^/V(120 mL)"CttWL, 10%^^$*$ 
4%NaHC0 3 7K^«, mn$t&7kX%tl : etl2\B\mft 

fco K£«*8L 77r>^n7^77^ (3.5 
x 20 cm, HM®^ CHC1 3 / Me0H=99/ 1) ^ £ oTfitSU 
LBoc-L-Ile-D, L-Pip-OBzl (5. 90 g, 13. 8 mmol, iRSp 9 

7%)»^^#/Co 

Rf=0.50 (CHC1 3 / MeOH = 49 / 1) 

[0 0 6 7] TM2- Boc-D-Cha-L-Ile-D, L-Pip-OBzl 
Boc-L-Ile-D,L-Pip-0Bzl (432 rag, 1 mmol) &TFA (3 m 

D\mM\s. *&T30#MLfc e s^«r®*m, M 

JBETK^bH-L-Ile-D,L-Pip-0Bzl TFA (638 rag, W 1 
44%)£#fc e rftfc, DMF (5 mL)«gft?£i*\ Boc-D-Ch 
a-OH (326 mg, 1.2 mmol) ^Qx, $^TzKftT HOBt H 2 
0 (230 mg, 1.5 mmol, 1.5 ^fl), Et 3 N(0.52 mL, 3. 7 m 
mol, 3.7 ^tt), BOP (663 rag, 1.5mmol, 1. 53£k) SrJD 

ttta-ci5«rwa»Lfc. KJStt«r»»Lfc«, mm 

(100 mL)"C«lfcHU 10%^>-$?7K^7&\ 4%Na 

77r>a^n7F^77>f- (2.4 x 14 cm, Jg 
IIB jSrJSt- CHC1 3 / Me0H=99 / 1) \C X o TffHK LBoc-D-Ch 
a-L-Ile-D,L-Pip-0Bzl (565 mg, 0.96 mmol.JR* 96%) 

Rf =0. 27 (CHC1 3 / Me0H= 4 9 / 1 ) 
[0 0 6 8] 113 Boc-D-Cha-L-I 1 
e-D, L-P i p-OH 

Boc-D-Cha-L-Ile-D, L-Pip-OBzl (565 mg, 0. 96 mmol) Sr 
MeOH (10 mL)fc«#U Pd-C/tt^ (250 rag) SrflPx., * 

tzo Pd-C«j^«rttiaLfc«, MeOHSrS* U 
t\ Boc-D-Cha-L-Ile-D, L-Pip-OH (459 mg, 0.93 ramo 

1, nx^ 97%)y*-j±wm*mz 0 

[0 0 6 9] XS4 Boc-D-Cha-L-Ile-D, L-Pip-L-Asu 
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» 

(OBzl)-OTmse 

Boc-L-Asu(OBzl)-OTmse (535 rag, 1. 1 mmol, 1.23ft) 
K7kfrTTFA (3 mUfcJPx., 304>Mi[ffl-e*klB LBocS 
0»*Sr*3r<Cofc. TFA@*&, «BET«*»UH-L-Asu 
(OBzl)-OTmse TFA Jft*ft«lS:»fco ^ftSrDMF (5 mL) id 

Boc-D-Cha-L-Ile-D t L-Pip-OH (459 mg, 0.93 
ramoD^Px., m^XfcKiT HOBt H 2 0 (213 mg, 1.4 m 
mol.l. 5 3ft), BOP (616 mg, 1.4 mmol, 1.5 SI), E 
t 3 N (0.48mL, 3.5 mmol, 3.7 S ft) SrJm ^«&"C15Nf 
fflffittbfc. 5Jt&«Sr««Lfc«, S»3:^ (100 m 
D-CttWU 10%^3iyK**}S, 4%NaHC0 3 **«u 

^dvF07^- (2.4x20 cm, CHC1 
3 / MeOH=99 / 1) Id J: oTfi?$£ LBoc-D-Cha-L-Ile-D, L 
-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.93 mmol, W 10 

Rf =0. 20 (CHC1 3 / MeOH=49 / 1) 
[0 0 7 0] X@5 H-D-Cha-L-Ile-D, L-Pip-L-Asu(OBz 
D-OH TFA 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OTmse (813 mg, 
0.95 mmol)£DMF (2mL) iCjgfi? U 1M tetrabutylammon 
ium fluoride THF»}SE (4 mL, 4 mmol, 43ft) £*PX.^ 

*»«SrJP*.T, UttfcLfcfc* ftSfcfcfvWlOO mL)T? 
ttfflLfco RBt^^JBSraSSiAiMc^Iilft^L, fit 

£ft»fe, Boc-D-Cha-L-Ile-D, L-Pip-L-Asu(0Bzl)-0H 
(696 mg, 0.91 ramol.iRsp 97%) £^fc 0 Boc-D-Cha-L-Il 
e-D,L-Pip-L-Asu(OBzl)-OH (696 mg, 0.91 mmol)fc*ft 
TTFA (5 mDSrJPx., 30^fflSa-e«cE LBocSOlft* 

fro/c 0 TFA©£t£, jn-yvU-^^xA- 
(1 : 10)&*D;LB{fc£i*\ «, «ETIfcSIU H-D-Cha 
-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mm 

oi.iM* ioo%)£*#fc 0 

[0 0 7 1 ] Xg6 cyclo(-L-Asu(0Bzl)-D-Cha-L-lle- 
D, L-Pip-) 

H-D-Cha-L-lle-D, L-Pip-L-Asu(0Bzl)-OH TFA (752 mg, 
0.91 mmoDSrDMF (5 mDfcSjjPU ^(Dlftl mL£DMF (4 
55mL, 0.4 mMMcA*!, HATU (104 mg, 1.53ft), DIEA 
(0.63 mL, 43ft) ODMF (10 mL)jg^ 1 mL £ 
fi-Cltfraffiffbfc. R«O||f^«rS|g||k0SL. »fbS 
/££*Tofc 0 KJS«*»»Lfc«, (100 m 

D-CttfflU 10%^^$zMg$, 4%NaHC0 3 *S»U 

a*n-^h^9:7-f — (2. 4 x 40 cm, Jg§B?g|& CHC1 3 
/ MeOH=99 / 1) X o T#fttW$i Uyclo(-L-Asu(0Bz 
1)-D-Cha-L-Ile-D-Pip-) (90mg, 0. 14 mmol, iRsp 18 
%), cyclo (-L-Asu (OBzl)-D-Cha-L-Ile-D,L-Pip-) (200m 



g, 0. 31 mmol. IR* 40%) $r#fe 0 

[0 0 7 2] cyclo(-L-Asu(OBzl)-D-Cha-L-lle-D-Pip-) 
Rf=0.45 (CHC1 3 / MeOH=9 / 1) 
HPLC : Rt=19.40 rain (column : wakosil 5C4, 4. 5 x 150 

mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA ove 
r 30 min) 

cycloH-Asu(OBzl)-D-Cha-L-Ile-L-Pip-) 
Rf=0.45 (CHC1 3 / MeOH=9 / 1) 

HPLC : Rt=16. 80 min (column : wakosil 5C4, 4. 5 x 150 
mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA ove 
r 30 min) 

[0 0 7 3] XSI7 cyclo(-L-Asu(0H)-D-Cha-L-Ile-D 
-Pip-), cyclo(-L-Asu (OH)-D-Cha-L-Ile-D, L-Pip-) 
cyclo(-L-Asu(OBzl)-D-Cha-L-Ile-D-Pip-) (90 mg, 0.1 
4 mmol), cyclo(-L-Asu(OBzl)-D-Cha-L-Ile-D, L-Pip-) 
(200 mg, 0.31 mmoDSr-tJl-PtlMeOH (5 mL), MeOH-DMF 

(10 : DtcSWU Pd-Ctt^ (250 mg)£*P;i, 

ffiTV\5mmMftL^>i;^XT/umz&£Liz 0 Pd 
-Ctt««:iliBLfc«, S»Sr«*UJtffiftj»UT, cycl 

o(-L-Asu(0H)-D-Cha-L-lle-D-Pip-) (76 mg, 0. 14 ramo 
l.lR* 85%), cyclo (-L-Asu (OH) -D-Cha-L-Ile-D, L-Pip 
-) (170 mg, 0.31 mmol.iR* 99%) *Wfc. 

[0 0 7 4] cyclo (-L-Asu (OH) -D-Cha-L-Ile-D-Pip-) 
HPLC : Rt=12. 64 min (column : wakosil 5C4, 4. 5 x 150 

mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA ove 
r 30 min) 

eye 1 0 (-L-Asu (OH) -D-Cha-L-I 1 e-L-Pi p-) 
HPLC : Rt=9.48 min (column : wakosil 5C4, 4. 5 x 150 
mm, 37-100% linear gradient CH 3 CN / 0. 1% TFA over 
30 min) 

[0 0 7 5] XS8 cyclo(-L-Asu(NH0H)-D-Cha-L-Ile 
-D-Pip-), cyclo (-L-Asu (NHOH)-D-Cha-L-Ile-D, L-Pip-) 
cyclo (-L-Asu (OH) -D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 
mmol,), cyclo (-L-Asu (OH) -D-Cha-L-Ile-D, L-Pip-) (17 
0 mg, 0.31 ramoUSr, Ztl^tlVW (3 mUKUfifflU H 
OBt H 2 0 (LDLD# : 32 mg, 0.21 mmol, 1.53ft, LDLD, L 
DLL mixture^ : 71 mg, 0.47 mmol, 1.5 3ft), NH 2 0H 
HC1 (LDLDft : 49 mg, 0.70 mmol, 53ft, LDLD, LDLL mi 
xtureft : 108 mg, 1.6 mmol, 5 3ft) SriP*., tK^TBO 
P (LDLDft :93 mg, 0.21 mmol, 1.53 ft, LDLD, LDLL mi 
xtureft : 206 mg, 0.47 mmol, 1. 53ft) , Et 3 N (LDLDft : 
0.12 mL, 0.84 mmol, 63 ft, LDLD, LDLL mixture^ : 0. 
20 mL, 1.86 mmol, 6 3S)£JP;t, 4H$fflffi#Lfc 0 S 
JfcHTtK ^rtUfcEtgN HCl&ifiiaU)MF4:@5fcLfc 

LDLDftteSephadex LH-20 (2.4 x 85 cm, DMF) if/Is 
Mi&* yMCXffiSi, Lcyclo (-L-Asu (NHOH)-D 

-Cha-L-Ile-D-Pip-)(20 mg, 0.035 mmol) fcWfc. LDLD, 
LDLL mixture^!*, 4>ft6DMeOMC8Ja> LHPLC (column : 

YMC-Pack C8 10 x 250 mm, 37% CH 3 CN/ 0. 1% TFA) 
\t*XtR9l U ai^Ki* Lcyclo (-L-Asu (NHOH)-D-Cha-L-I 
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le-D-Pip-) (27 rag, 0.047 ramol, ^100%), cyclo (-L- 
Asu(NHOH)-D-Cha-L-Ile-L-Pip-) (51 mg, 0. 090 mmol, JK 
& 93%) %ft1t 0 

[0 0 7 6] cycloH-Asu(NHOH)-D-Cha-L-Ile-D-Pip-) 
HPLC : Rt=21.34 min (column : wakosil II 5C18, 4. 5 x 

150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 

over 30 min) 

cyclo(-L-Asu (NH0H) -D-Cha-L-Ile-L-Pip-) 

HPLC : Rt=18. 79 min (column : wakosil II 5C18, 4. 5 x 

150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 

over 30 min) 

FAB-MS (2, 2'-dithiodiethanol) : m/z=564 [M+H] + 
[0 0 7 7] l l ) CHAP-84; cyclo (-L-Asu (NH0 

H)-D-Cha -L-Leu-L-Pip-), CHAP-85; cyclo (-L-Asu (NH0 

H)-D-Cha -L-Leu-D-Pip-)CQ^/& 

^BE£a#5r h y-<^^ V<D&m±, WfoW l 0 (CHAP8 

6,CHAP87){CiJ6i:rtTofc 0 It tz. L , Boc-L-Leu-D, L-Pip 

-OBzlCO^tCO^T^, BOPt*^ (1.5 HOBt H 2 

0 (1.5^ffi)£ffi^fc 0 
[0 0 7 8] cyclo(-L-Asu(NHOH)-D-Cha-L-Leu-D-Pip-) 

HPLC : Rt=20. 89 min (column : wakosil II 5C18, 4.5 

x 150 mm, 10-100% lineargradient CH 3 CN / 0. 1% TFA 

over 30 min) 

cyclo (-L-Asu (NH0H) -D-Cha-L-Leu-L-Pip-) 
HPLC : Rt=18. 33 min (column : wakosil II 5C18, 4.5 
x 150 mm, 10-100% linear gradient CH 3 CN / 0. 1% TFA 
over 30 min) 

FAB-MS (2,2'-dithiodiethanol) : ra/z=564 [M+H] + 

[0 0 7 9] (mMWl 2) CHAP-78; cyclo (-L-Asu (NH0 
H)-D-Cha-L-Cha-L-Pip-) , CHAP-79;cyclo(-L-Asu(NH0H) 
-D-Cha-L-Cha-D-Pip-) <D&$L 

w&mWiT h y Y<o&m*. mmm 1 o (chaps 

6,CHAP87)iC^i:Tfi : ofc 0 fcfc'U Boc-L-Cha-D, L-Pip 
-OBzlCD^glClO^Tte, DCC (L3Sffl), H0BtH 2 0 (1.3 

[0 0 8 0] cyclo (-L-Asu(NHOH)-D-Cha-L-Cha -D-Pip 
-) 

HPLC : Rt=26. 20 min (column: wakosil II 5C18, 4.5 
x 150 mm, 10-100% linear gradient CH 3 CN / 0.1% TFA 
over 30 min) 

cyclo (-L-Asu (NH0H) -D-Cha-L-Cha -L-Pip-) 
HPLC : Rt=23. 36 min (column : wakosil II 5C18, 4.5 
x 150 mm, 10-100% linear gradient CH 3 CN / 0.1% TFA 
over 30 min) 

FAB-MS (2,2'-dithiodiethanol) : m/z=604 [M+H] + 
[0 0 8 1 ] 1 ) MHC class- I^^mffiil 

Kwmmyty- Y7^7?~Yffim&<D^~tz> mhc class 
-j^^^m^m^^r<onm^^ v&mvizo bp 
wmicis^Xs *«Bias:ffl^r, *im<omK? 



v y^-f^ vmrnftzftm c t -c\ mhc ciass- 

[0 0 8 2] &mfe 

7/-^*|HSa-efc6B16/BL6»^fflLfco & 
Mm<Di%%\*. 10% FBS£^JDLfcMEMtgi&£rfflV\ 37 

[0083] famk-sm*. ^frvt j-jisx/v***/ k 
(dmso)i^^l, saioo mxmom<omMmm^L 

M£VmA) PQ C < DI60l£)Mt U 8&5 mg/ml 
(16.54 mM) OJKflMKKlUC Lfc. hV^Xf^W 

C class-I»^»S(Bii^O|»tt»fiB^*i: bfc 0 
MBit *5^T^"5IjBttlc««fit ^jffiA-T 5 r i left § 

[0 0 8 4] Mf2cOBl6/BL6»^5000f@/wellCOM 
&&X9 6«7^d^-H:*1U #wellSfc?l 

3I£«£7 2BMB«*Lfc. £well£PBS V) 

v^fcfSL 0. 1%^^7/i^t KM^3^«IL, 

[0085] m&Ltzmmmm\cm^r^^\mc cias 

Xs ^tyX COMHC class-I^K»t"5t(i#-C*6t(iH- 
2K b D b D d ft# (rfrJEfl ; Wf&«J» «rfflt\ rfttrCft^ 
tr, ^^{bft^^IgG+M (rfjI5p R p ; ^ ^ y 
tt) *JBv\ ft^-C, flSStlt, *hu:/h7tf 
v^-jS-tf?* hi/^fa^y-h (mj&p°p; 
BRLtt) *SJES**fc 0 ±8BO*ffiT»«Stufc»»e 

Y*s¥— ifft*, SRtLt, 4-raethylumbell 
iferyl-/3-D-galactoside (rfrEKp p p : IRKSM*:* 7^ X 

y*) S:fflv\ »*RjsS«>^*^jfiB-*-53t3t»* 
(Sj® : 365nm, ®ft : 450nm) ^p^U-h5- 

giJcOwellicMLT, ttBo-Rtt^SrlBSP^lc, 

a*ttrat«ff*iifcu zmHDwiucts^xmfezti 

^ttSffi (^y^^5*^K*:*A/«*ltHtO«[) ^ 

[0 0 8 6] ft*, ttWk^ttoaajpaSr^i: LfcS¥^ 
#^^irL, CCOpiC*VNT^mbTl/^MHC class-I 



-11- 



^LTl/^MHC class- MIS 

(Cx2) -TJt^L/Co # 



[0 0 8 7] 
[^1] 



T-^x 1 Li I— 1 T// 




CHAP 15 


93 2 nM 


CHAP64 


6.67 nM 


CHAP55 


5.38 nM 


CHAP71 


2.76 nM 


CHAP76 


1.88 nM 


CHAP78 


2.35 nM 


CHAP79 


2.79 nM 


CHAP81 


1 1.29 uM 


CHAP82 


2.69 nM 1 


CHAP83 


2.29 nM ! 


CHAP84 


5.65 nM 


CHAP85 


2.26 nM 


j CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAP90 


3.96 nM 






1 hiotonc dcSMyiagcgj^ 1 


b N iffiniDtonQ doQQGti: 



[0088] mm\2) 
g#rc, xmrn^vtr h7^fKft^w\ in vit 

[0 0 8 9] WK^ffi 

t^h^Tir^y-if^mmtm^iat^mb a 

Biol. Chem.265, 17174-17179, 1990) O^&iC^oT 
firofc, ^ig«B16/BL6»/ii^a5^*SffliLfc^^^ 
/flbfc 0 ftflJfafcHDA buffer (15 mM y y 5% 

^yirn— /K 0. 2 mM EDTA, 10% 2-mercaptoethanol 

, pH 7.5) KSgjSU **v^-f XLfc^ M'b^m 
£36tf> (2500 Xg, 10 min) , 1 M (NH 4 ) 2 S0 4 £^tf Wlbu 
ffer^-CS^^-^^XL^o B^mm^L^bL 
^©Lfc±fi5^CO(NH 4 ) 2 S0 4 Sa^3.5 M£-?±#£ 

£HDAbufferlC?pgfl?U ^fc§i§-?HDA bufferd^ 



laseg^ffi^ LT/^fc 0 



[0 0 9 0] &Wt LT, K ; [ 3 H]acet 

ylated histone H4 peptideSrffl V>fc 0 wC0[ 3 H]acetyla 
ted histone H4 peptide!!, t: 7. h^ON^^f" 

K ; SGRCKGGKCLGKCGAKRHRKVC (C^Cltev^x-f y£o 

[0091] r y-fe-r tt»Wb^*<o#ST, 

^^^flj^37t:-c3^-r >*^s<- b-rz> ^ t \cx 

Vft-otc (&/£^©(100m1) o K&£25m1<01M HC1, 
0.2 MM^ttf±i6, BmRfc-VWiQ ffi£*l7c[ 3 H]a 

mft&n<?1t 0 Plgffitett, #JSPlC:fc#Shistone de 
acetylasemmm^Smm-r &m&^& Lfc (50%Pfi 

[0 0 9 2] 
[^2] 



[0 0 9 3] 







CHAP15 


C.17 nM 


CHAP64 


3.02 nM 


CHAP55 


2.19 nM 


CHAP71 


2.14 nM 


! CHAP76 


3.99 nM 


CHAP78 


3.88 nM 


CHAP79 


3.90 nM 


CHAP81 


0.980 nM 


CHAPS 2 


1.12 nM 


CHAP83 


1.95 nM 


CHAP84 


2.22 nM 


CHAP85 


1.96 nM 


CHAP86 


3.14 nM 


CHAP87 


1.98 nM 


C HA POO 


2.75 nM 


CHAP91 
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» 



•fef : 5-<»*ia*SttJi:«'lttL"C, MHC class-I^ 

16Mb LXm#>XGmvfoZ>o %<D92Ls «W^)Sttr 



[0 2] h?aK*5/^!WW*:o»-W»Jt*r*-rH a 



[01] 



[02] 



0 






(CcnSl 



/ \ 









Cy*-2 



WF-3181 



HC "toxin 




(72>«n# 



F 



4C084 AA01 AA02 BA01 BA16 BA24 
ZB262 

4H045 AA10 AA30 BA13 BA35 DA55 
EA28 FA44 FA58 FA59 FA61 
GA25 
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